The histone acetyltransferase GCN5 modulates the retrograde response and genome stability determining yeast longevity.
Transcriptional silencing decreases at both subtelomeric and silent mating-type loci and increases at the ribosomal DNA locus during the replicative life span of the yeast Saccharomyces cerevisiae . Evidence exists that epigenetic changes in the regulatory state of chromatin may be a causal factor in determining yeast longevity and that histone deacetylases play a role. The significance of histone acetylation has been examined here in more detail. Deletion of the histone acetyltransferase gene GCN5 suppressed the extension of replicative life span afforded by the induction of the retrograde response, which signals mitochondrial dysfunction and leads to changes in nuclear gene expression. It was difficult to ascribe this effect to changes in transcriptional silencing in any of the three known types of heterochromatin. However, a promoter related effect was uncovered by the participation of GCN5 in the induction of the retrograde response. Gcn5p and the retrograde signal transducer Rtg2p are components of the histone acetyltransferase coactivator complex SLIK. Rtg2p blocks the production of extrachromosomal ribosomal DNA circles when it is not engaged in transmission of the retrograde signal. Deletion of GCN5 , which disrupts the integrity of SLIK, suppressed circle accumulation. The results indicate that Gcn5p and SLIK impact the interplay between the retrograde response signal and Rtg2p with consequences for the induction of the response and circle production. Rtg2p and Gcn5p in the SLIK complex link metabolism to stress responses, chromatin-dependent gene regulation, and genome stability in yeast aging.